Recent evidence has shown that rotator cuff pathology, in most patients, is due to primary intrinsic tendon degeneration. This degeneration leads to a build up of tendinosis at the insertion of the rotator cuff. Arthroscopic debridement of this tendinosis tissue without acromioplasty has been shown to have long-term efficacy in the treatment of Bimpingement syndrome( rotator cuff symptoms in the absence of a full-thickness tear). The details of this technique are described.
The classic theory of rotator cuff pathology is one of primary extrinsic coracoacromial (CA) arch impingement. 1 This theory holds that variations in acromial morphology exist 2 and that those acromions that are more ''hooked'' or ''curved'' ''impinge'' upon the bursal surface of the rotator cuff insertion, leading to mechanical wear and eventually full-thickness tearing. To flatten this apparent acromial ''hooking'' or ''spurring,'' subacromial decompression (SAD), either arthroscopic or open, has become one of the most common surgical procedures performed on the shoulder today.
However, the classic theory of rotator cuff pathology has recently been challenged. 3Y10 The rotator cuff tendons have been shown to fail due to primary intrinsic degenerative tendinopathy, 5,7Y13 similar to tendon failure in other locations, such as tennis elbow, patellar tendinosis, and Achilles tendinosis. 14Y19 Similar to overuse tendinopathies in other areas of the human body, this intrinsic tendon failure may be due to tensile, not compressive overload, although it is possible that torsion and shear may also play a role. 5, 6, 20 Tendon debridement has resulted in successful surgical treatment of tendinosis in other areas of the body.
11,12,17Y19,21Y25
Similarly, arthroscopic rotator cuff debridement (ARCD) has resulted in long-term successful treatment of rotator cuff tendinosis in the absence of a fullthickness tear (ie, the ''impingement syndrome'').
5,6,26Y28
Reported results include 87% good to excellent results at average 53-month follow-up 5 and 79% good to excellent results at average 9.5-year follow-up. 6 Furthermore, ARCD does not injure the CA arch, minimizing morbidity and complications.
The CA arch is an important secondary passive stabilizer of the humeral head in preventing uncontrolled anterosuperior instability, which seriously compromises the shoulder's ability to actively elevate.
29Y31
The acromial ''spur'' often noted on radiographs and surgically removed during SAD is, in reality, merely a traction spur of the CA ligament. 7, 32, 33 This ''spur'' is a reaction to primary rotator cuff pathology, not the cause of the pathology. 7, 10, 33 Similar to good results obtained in the treatment of rotator cuff tendinosis/partial thickness tears without SAD, good results have also been obtained following repairs of full-thickness rotator cuff tears without SAD, equivalent to those obtained with SAD. 34, 35 Therefore, the CA arch does not need to be iatrogenically compromised to treat rotator cuff pathology.
SAD clearly has some efficacy in the treatment of rotator cuff pathology.
5,36,37 However, the reason for this is still unclear. SAD may function as a nonanatomic reconstruction that decreases pressure on an injured tendon. 5, 6 This may be important as primary rotator cuff pathology leads to weakness with secondary superior migration of the humeral head/rotator cuff unit, leading to secondary CA impingement.
4,5,7,9,10 SAD may also decrease pain by denervating the subacromial space, 38 or by allowing the institution of relative rest and meaningful rehabilitation postoperatively. 39 
INDICATIONS
Surgical treatment of rotator cuff disease in the absence of a rotator cuff tear should be reserved for patients who have failed over 3 months of appropriate nonoperative management, the cornerstone of which is strengthening of the rotator cuff, deltoid, and scapulothoracic stabilizers.
5,6,23,41Y45
m TECHNIQUE
The lateral decubitus position is strongly preferred. The traction used in this position provides tensioning of the rotator cuff, which allows its insertion to be better visualized and provides countertraction for the debridement process. ARCD is technically extremely difficult to perform in the beach chair position. The patient is tilted 20 degrees posteriorly to make the glenoid parallel to the floor, and to create more working area anterior to the torso, where the surgeon's instrument hand will be. The anesthesia tube should be in the contralateral side of the patient's mouth, and the head should not be flexed or elevated; with 10Y15 lb of traction in place the neck should be parallel to the floor. Either flexion or elevation of the head will compromise the workspace for the motorized shaver. Examination under anesthesia is performed to assess passive range of motion and to rule out glenohumeral instability. After prepping and draping, the surgeon should make sure that the drapes have not been pulled too tight when the anesthesiologist clamps them to the IV pole, compromising his workspace anterior to the patient's chest. A standard posterior arthroscopy portal is established and the arthroscope is inserted into the glenohumeral joint. An anterior portal is established in the rotator interval and a translucent 8.25-mm threaded cannula is placed. A diagnostic arthroscopy is performed, and instability or other pathology is treated as necessary. Surgical procedures for the rotator cuff will not be effective in the presence of unaddressed glenohumeral instability.
5,28,46Y48
It must be understood that the deepest layer of soft tissue around any synovial articulation is the joint capsule. Therefore, when the lens of the arthroscope is directed superiorly, it is the intact joint capsule, whose inner lining is the synovium, that is being viewed, not the rotator cuff tendons (Fig. 1 ). Failure to appreciate this can lead to an under-appreciation of articular-sided rotator cuff pathology/tendinosis. To detect rotator cuff pathology in cases where the superior joint capsule is intact, it is necessary to remove the superior joint capsule with a motorized shaver. This causes no noticeable morbidity. In cases of more advanced disease, the joint capsule is not intact; we believe it probably fails under the same tensile overload that caused the rotator cuff pathology. This is similar to the attenuation of the elbow joint's capsule that occurs in cases of tennis elbow. 49 In these cases, the rotator cuff tendinosis, or full-thickness tear, may be visualized immediately.
The ''crescent'' area of the rotator cuff insertion 50, 51 ( Fig. 2) is debrided with a motorized shaver. The Stryker system (Stryker Endoscopy, San Jose, CA) is strongly preferred, specifically the 5.0-mm angled aggressive plus shaver. In the author's considerable experience, the Dyonic's Shavers (Smith & Nephew, FIGURE 2. The superior capsule and rotator cuff insertion are challenged with an aggressive motorized shaver.
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Andover, MA) are not as reliable and often become damaged and break during the procedure. Once damaged, the Dionics shaver may suddenly and forcefully ''grab'' the tissue. While the authors have not noted any traumatic tearing of nondegenerative rotator cuff tissue due to this, it is a concern. This problem has not been noted with the Stryker system, which reliably performs the procedure. An angled shaver is preferred, as more torque can be generated due to its lever arm, and it is better able to reach posteriorly around the humeral head to the infraspinatus insertion. Tendinosis appears grey, frayed, and disorganized. A 5.0-mm Stryker angled aggressive meniscal shaver is used to debride the tendinosis. Firm pressure applied while using the motorized shaver in a sweeping, scraping, or windshield wiper motion (not a stabbing or sawing motion) will quickly and easily remove the superior joint capsule and more friable tendinosis without injuring normal tendon. This is the arthroscopic equivalent of the ''scratch test'' used in the open treatment of tennis elbow. 52 In addition, the shaver should be rotated during debridement to keep the blade on the tendon throughout the sweeping motion. Debridement continues until normal tendon is revealed throughout the crescent. Normal tendon is identified by white, shiny fibers of parallel orientation. A fair amount of force may be needed to remove the final areas of tendinosis. Tendinosis should be removed from the bone just superior to the humeral head's cartilage using a ''back and forth'' motion.
Debridement of the ''crescent'' area of the rotator cuff insertion reveals the rotator cuff ''cable'' (Fig. 3) . 50, 51 In our experience, the cable is never degenerated and is not affected by debridement. The myotendinous junction of the rotator cuff is medial to the cable; debriding the muscle of the rotator cuff creates significant bleeding without any known advantage. Therefore, the shaver is kept exclusively on the rotator cuff insertion, lateral to the cable. The surgeon creates force against the rotator cuff insertion (which is superior and lateral) by firmly driving his hand inferior and medial. This is why a free working space anterior to the patient's chest should be assured during surgical set-up.
The arm may have to be gently internally rotated to allow the shaver to debride the infraspinatus insertion within the crescent. While an angled shaver allows the entire crescent to be debrided from the anterior working portal, the surgeon should not hesitate to reverse portals if needed to debride the infraspinatus insertion. This technique is especially helpful if a straight shaver is being used. There is no need to debride inferior to the posterior insertion of the cable.
Debridement is continued until normal tendon is reached throughout the crescent, at which point continued debridement becomes ineffective. The amount of rotator cuff undersurface debrided can be estimated by comparing the known size of the shaver to the size of the bare area of humeral head revealed superior to the cartilage (Fig. 4) . As rotator cuff debridement leaves a partial thickness defect in the crescent area, we consider the terms ''rotator cuff tendinosis'' and ''partial thickness rotator cuff tear'' functionally equivalent. 6 The same anterior and posterior skin portals are used to enter the subacromial space. A complete bursectomy is carried out to aid visualization and to potentially denervate the subacromial arch. 38 As periosteum is innervated, it may also be removed from the acromial undersurface. Any subacromial or subclavicular osteophytes contributing to stenosis of the CA arch may be conservatively debrided. However, in the overwhelming majority of circumstances this is not required. When it is performed, it involves resection of only 1Y2 mm of osteophyte formation. Although some surgeons may prefer to formally combine SAD with ARCD, the authors do not recommend iatrogenically altering the shape, structure, or morphology of the acromion. In all cases, the CA ligament is preserved, although degenerative areas may be conservatively debrided.
In most of cases, the preponderance rotator cuff pathology is on the articular side.
5,7Y9,46 However, to completely remove all tendinosis, the bursal surface of the rotator cuff is identified and challenged with a motorized shaver. Any tendinosis is identified and debrided in a similar manner as on the articular side (Fig. 5) .
Should the articular or bursal-sided debridement reveal a full-thickness rotator cuff tear (ie, the entire rotator cuff thickness was comprised of tendinosis), this should be repaired by the surgeon's preferred technique. As the normal rotator cuff footprint measures 12 mm, with up to an additional 2 mm from the articular margin to the start of the tendinous insertion (the area where the joint capsule inserts), in most patients a humeral bare spot of 7 mm or above as viewed from the articular side indicates a partial thickness rotator cuff tear of 50% or more. 53 We have noted poorer surgical results in cases of partial thickness rotator cuff tears of 950%. 6 The options in this case include the following: (1) leaving the partial thickness defect without repair; (2) performing a repair of the remaining crescent area/ insertion back to the greater tuberosity; or (3) completing the tear and performing a full-thickness rotator cuff repair. 54 At present, there is insufficient data to scientifically recommend one option over the other. The author's preference is to leave the partial thickness defect unless the remaining tendon is very thin (as noted by palpation from the subacromial space), in which case repair of the remaining rotator cuff insertion back to the greater tuberosity is performed.
Portals are closed routinely. In cases not involving a repair requiring postoperative protection, rehabilitation is begun as soon as tolerated, usually within 4Y5 days. The patient may progress with active and passive motion as tolerated. A program of progressive rotator cuff, deltoid, and scapulothoracic strengthening is started, usually within 2Y3 weeks. Activities may be resumed within the limits of pain.
m RESULTS
Budoff et al reported 89% goodYexcellent results at average 53-month follow-up, 93% if workers compensation was excluded.
5 Long-term results at minimum 5-year follow-up were 81% goodYexcellent, 86% if workers compensation was excluded. 6 Snyder reported 93% success, with the addition of SAD making no difference. 26 Andrews reported 85% success in treating young athletes. 27 Altchek reported 80% success in throwing athletes, 10% of which also underwent ASAD. He believed that untreated instability was responsible for the failures. 28 Any glenohumeral instability must be addressed at the time of surgery to have a long-term successful result. Techniques in Shoulder and Elbow Surgery
